Antithrombin and first complement protein recognize the same active heparin fraction.
Antithrombin (AT) high affinity of unfractionated heparin (UFH) resides in a specific pentasaccharide sequence. Heparin also regulates complement activity on the classical and the alternative pathways. Most experimental pieces of evidence accumulated show that these important activities reside in different segments of the heparin molecule. We demonstrated in previous papers that a low ionic strength and the presence of calcium ions are essential to detect specific interactions between glycosaminoglycans and proteins. Then these very strict conditions were used, and we demonstrated that the first protein complex of the human complement cascade recognizes in the UFH a fraction with very high anticoagulant activity. After isolation from the precipitate of the interaction, this fraction of heparin also contained the pentasaccharide sequence responsible for the great affinity with AT: in fact, it was strongly bound to a resin of AT agarose, and to detach it, an ionic strength of 0.6 M sodium chloride was required. In this way, the heparin regions responsible for the anticoagulant activity and also for the effects over the complement system were identified on the same short segment of the heparin molecule, which includes the active fraction of the glycosaminoglycan. The differences with early results could be explained by our experimental conditions of low ionic strength and the presence of calcium ions used for the interaction of the protein and the glycosaminoglycan.